Derivation of Equation 6
38
The equation of the surface of an ellipsoid is, 
52
We treat the special case where the fluid streams with speed U parallel to the x axis.
53
For the special case taken, following Oberbeck's original treatment,
These satisfy the equation of continuity because and . They also ∇ 2 = 0 ∇ 2 = 0 56 make u = U, v = 0, and w = 0 at infinity. Furthermore
So that the creeping motion equation are satisfied by taking With the help of this relation, the condition for u = 0 reduces to
where the suffix denotes that the lower limit of integrals Eq. (6) and Eq. (7) is to be The resistance experimented by the ellipsoid is therefore 75 (S18) 6 76 Thus, we have only to evaluate the integrals, 
79
Where fluid motion is parallel to the axis of symmetry, we may take the semiaxes b = 80 c, and define a length to diameter ratio . When the length-to-diameter ratio = S5 81 is greater that unity, the radius of the "equivalent sphere" becomes
, > 1
83
When the length-to-diameter ratio is less that unity, we obtain Figure S2 .
97
As shown in Figure S2a , changing capillary length will affect electric field resolution, a narrow electrophoresis peak with less or no tailing effect is also desired.
196
As a result, a flow rate of 20 μL/h and a DC separation voltage of -7 kV were selected 197 as the optimized working condition, which could give us a 95% separation degree. ( Figure S10 and Table S1 ). and bradykinin (500 mg/L); an amino acid phe (100 mg/L) and three proteins: insulin
222
(1000 mg/L), lysozyme (1000 mg/L), and cytochrome C (1000 mg/L). The disodium 223 hyrogen-phophate citric acid buffer with pH 3 was prepared by mixing of 2.055 mL 224 0.2 mol/L Na 2 HPO 4 and 7.945 mL 0.1 mol/L C 6 H 8 O 7 (pH 3). As shown in Figure   225 S11, peak 1 refers to cytochrome C, peak 2 refers to lysozyme, peak 3 refers to insulin 226 and bradykinin, peak 4 refers to angiotensin II, peak 5 refers to phe. It can be clearly 227 seen that insulin and bradykinin cannot be well separated at different CE operation 228 conditions. Besides, as the electroosmotic flow in the coated fused silica capillary is 229 minimal, the migration time of phe is extremely long. First, analyte elution sequence 230 is different from that using our MCE method. Driven by a pump, ion migration time 231 in MCE is also shorter than that in CE. Figure S12a , the first peak in the chromatogram is actually a 256 polymer, which is suspected to be a contamination introduced in the sample 257 preparation process.
258 Figure S12 shows the TIC, and the whole analysis process was finished within 25 259 min. From 10 to 20 mins, most pep-tides were eluted. 32 peptides were identified 260 within this 6 min, and a 51% peptide coverage rate was obtained. based on their mobilities in the running buffer, isomers could be separated in theory.
277
As a demonstration, a pair of isomers (2-methyl-5-nitroaniline; 3,5-diaminobenzoic 278 acid) with the same m/z ratio (153.0 Th) was analyzed using the MCE-MS system.
279
Experiments were carried out at the optimized conditions except that the applied DC 280 voltage was tuned: -6 kV, -8 kV, -10 kV. As shown in Figure S13 , baseline separation 281 could be achieved in all cases, and tandem MS performed confirms that the first peak 282 is 2-methyl-5-nitroaniline, while the second peak is 3,5-diaminobenzoic acid. 
LOD of the MCE-MS system

288
Limit of detection of the home-developed MCE-MS system was also tested using
289
Angiotensin II. As shown in Figure S14 , a LOD of 0.03 pmol was achieved with a 290 signal-to-noise ratio of 3:1. 
293
Angiotensin II was used as the sample. An LOD of 0.03 pmol was achieved with a 294 signal-to-noise (S/N) ratio of 3.
